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Management of wide QRS complex tachycardia has
always presented a challenge for emergency physi-
cians. The differential diagnoses of wide QRS com-
plex tachycardia include ventricular tachycardia (VT),
supraventricular tachycardia with aberrancy, and
supraventricular tachycardia with antegrade con-
duction over an accessory atrioventricular pathway
[1]. An accurate diagnosis is difficult in emergent sit-
uations. VT is the most common arrhythmia, espe-
cially in patients with a history of heart disease [2].
Incorrect interpretation may lead to inappropriate
therapy and unpredictable outcome. When wide
QRS tachycardia is complicated by unstable vital
signs, electrical cardioversion should be performed
immediately. However, this is not appropriate in all
cases. We encountered a patient who presented with
refractory wide QRS tachycardia and unstable vital
signs. Direct-current cardioversion failed to convert
the tachycardia back to sinus rhythm.
CASE PRESENTATION
A 43-year-old female patient experienced sudden
onset of palpitations. Her consciousness was clear on
arrival and her vital signs included a body tempera-
ture of 36.7°C, a pulse rate of 130 beats per minute, 
a respiratory rate of 24 breaths per minute, and blood
pressure of 83/68 mmHg. Physical examination re-
vealed jugular venous engorgement with cannon “a”
waves and clear lung fields. A 12-lead electrocardio-
gram (ECG) showed monomorphic wide QRS com-
plex tachycardia (Figure 1). Despite hypotension, she
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Accurate diagnosis of wide QRS complex tachycardia is difficult in emergent situations.
According to the Advanced Cardiac Life Support (ACLS) tachycardia algorithm of the American
Heart Association, immediate synchronized cardioversion should be applied to patients with
wide QRS tachycardia with any evidence of hemodynamic instability. However, this may not be
appropriate in all patients, especially those with idiopathic left ventricular tachycardia. In our
patient, repetitively synchronized cardioversion failed to convert the arrhythmia. It is important
for emergency physicians to recognize the electrocardiographic features of idiopathic left ventric-
ular tachycardia and to manage these patients appropriately.
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felt no discomfort, except for the palpitations. The
emergency physician administered an intravenous
infusion of 150 mg amiodarone, followed by a con-
tinuous infusion (1 mg/min), but this failed to ter-
minate the tachycardia. Blood tests showed normal
results, including electrolyte levels. Chest X-ray
showed normal heart size with pulmonary conges-
tion. Intravenous lidocaine (1 mg/kg) was also admin-
istered concomitantly with continuous amiodarone
infusion, but this also failed to convert the tachycar-
dia. The patient required intubation due to dyspnea
and respiratory failure 2 hours later. Synchronized
biphasic cardioversion was performed immediately
in a stepwise fashion (100 J, 200 J, 200 J), but did not
convert the rhythm. We immediately consulted a car-
diologist and reviewed the 12-lead ECG. Idiopathic
VT originating from the left ventricle was suspected
based on the ECG results [wide QRS complex with
right bundle branch block (RBBB) morphology and
left axis deviation], and normal left ventricular sys-
tolic function was detected by bedside echocardiog-
raphy examination. She was treated with intravenous
verapamil (5 mg), after which the tachycardia was
successfully terminated (Figure 2). The ECG showed
slight QT prolongation (QTc, 480 ms) after tachycar-
dia termination, but returned to within the normal
range later (Figure 3). She was admitted and recovered
uneventfully. Her echocardiogram during hospital-
ization disclosed normal left ventricular function, and
no other structural heart diseases or reversible causes
were found. Daily oral verapamil was prescribed and
she was discharged. One month later, after informed
consent was obtained from her, oral verapamil was
discontinued for 2 days before electrophysiological
study was performed. No accessory pathway con-
duction or ventriculoatrial conduction was detected
during the study. In addition, isoproterenol infusion
(2 μg/min) did not precipitate a spontaneous onset of
VT, even when the sinus rate reached a cycle length
of approximately 450 ms. We were unable to induce
tachycardia by either burst pacing or programmed
stimulation from the atrium and ventricle, with or
without isoproterenol infusion. Verapamil was pre-
scribed according to the clinical diagnosis of idiopathic
VT arising from the left ventricle, and she remained
asymptomatic after verapamil treatment.
DISCUSSION
The differentiation of wide QRS complex tachycardia
is important, but difficult to make quickly under
emergent conditions. According to the Advanced
Cardiac Life Support (ACLS) tachycardia algorithm
Figure 1. Monomorphic wide QRS complex tachycardia with a pattern of right bundle branch block and left axis deviation.
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of the American Heart Association, immediate syn-
chronized cardioversion should be applied to pa-
tients with wide QRS tachycardia with any evidence
of hemodynamic instability. However, in the current
case, we initially administered intravenous amio-
darone (loading dose of 150 mg, then maintenance
dose of 1 mg/min), based on the wide QRS tachycar-
dia guidelines, but it had no effect and the patient’s
rhythm was not converted. Unstable vital signs sub-
sequently developed and immediate synchronized
cardioversion was applied. The above therapies still
failed to convert the tachycardia. The tachycardia
was eventually terminated by intravenous adminis-
tration of verapamil, under suspicion of idiopathic
VT arising from the left posterior fascicle, based on
the ECG morphologies and bedside echocardiogra-
phy. The initial QT prolongation may have been due
to the amiodarone: she did not receive amiodarone
after hospitalization, and her QT interval returned 
to normal.
Idiopathic VT occurs in patients with no apparent
structural heart disease [3]. The most common form
Idiopathic ventricular tachycardia
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Figure 2. Normal sinus rhythm with T-wave inversion over leads II, III, aVF, and V4 through V6; QT prolongation (QTc, 480 ms).
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Figure 3. Normal sinus rhythm; QTc, 450 ms.
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of idiopathic VT arises from the right ventricular out-
flow tract, and less commonly from the left fascicle
[4]. Idiopathic left VT has been classified into three
subtypes: left posterior fascicular VT with a RBBB
pattern and left axis deviation, left anterior fascicular
VT with a RBBB pattern and right axis deviation, and
upper septal fascicular VT with a narrow QRS and
normal axis configuration [5]. The most common form
of idiopathic left VT is the posterior fascicular type,
which accounts for nearly 90% of cases [6]. Idiopathic
left VT has electrocardiographic and electrophysio-
logic features including: complete RBBB with a left
axis deviation pattern, a duration of QRS complex
between 100 and 140 ms, RS interval < 80 ms, and ST-
segment and T-wave changes in inferior and lateral
leads. These features differ from those of ischemic 
VT [7]. The mechanism of either reentry or triggered
automaticity has also been discussed [8–11]. The hemo-
dynamics of idiopathic left VT are usually stable.
Intravenous administration of verapamil, procain-
amide, amiodarone and sotalol are effective for treat-
ing this type of arrhythmia [7,9–11]. Radiofrequency
catheter ablation therapy is also considered to be the
preferred therapeutic modality in some cases [12–14].
However, arrhythmias with hemodynamic instabil-
ity have rarely been described, and whether or not
electrical cardioversion should be the treatment of
choice for patients with unstable idiopathic left VT
has not been discussed. The arrhythmia could not be
converted in our patient despite repetitive cardiover-
sion. It is likely that the mechanism responsible for
the arrhythmia in this case was probably due to trig-
gered activity.
It is important to differentiate between ischemic
VT and idiopathic left VT. If calcium channel block-
ers are administered to patients with ischemic VT,
they can become hemodynamically unstable. Imme-
diate synchronized cardioversion should be applied
to patients with wide QRS tachycardia who show
any evidence of hemodynamic instability. When the
tachycardia is refractory to the above treatments, the
possibility of idiopathic left VT should be considered.
It is therefore important for emergency physicians to
be able to recognize the ECG features of idiopathic
left VT.
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心室性心律不整合併血行動力學不穩定且對
心臟電擊無效 — 病例報告
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在急診，要正確診斷寬的 QRS複合物心室心搏過速不是很容易。根據美國心臟醫學
會 ACLS準則中，對心室性心律不整合併血行動力學不穩定病人，立即心臟電擊術是
必要的；但不是每一個病人皆可成功回復正常節律。我們報告一位病人，診斷為原發
性左心室心搏過速；但連續的心臟電擊卻無法成功地回復正常節律。急診醫師須熟悉
此心電圖特徵及給予適當的治療是重要的。
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